ABSTRACT
ingly, exogenous cAMP produced only slight inhibition of the pregnenolone to deoxycorticosterone conversion (Sharma 1973) .
Recently, high levels of cytochromes P450 and aa3 were observed in human adrenal focal hyperplasia of the zona fasciculata (deAlvare et al. 1977 ) which suggested elevated metabolic activity and steroid biosynthesis. As human adre¬ nal nodular hyperplasia is reported to possess some degree of autonomy (Neville 1969) , the in vitro effects of ACTH on cAMP, cortisol and aldosterone levels in normal and abnormal human adrenocortical tissue were evaluated.
MATERIALS AND METHODS
Four human adrenal glands were obtained at surgery from two women aged 64 years (60.9, 70.5 
RESULTS
As the cAMP, cortisol and aldosterone responses of the normal adrenal tissue of both patients were not significantly different, the results were combined and compared to the responses of the hyperplastic tissue. ACTH (100 mIU/ml) significantly elevated normal adrenal cAMP levels (1 min) above the control levels with a peak response at 8 min ( Fig. 1 (Fig. 2) .
ACTH significantly elevated normal adrenal aldosterone output above the control level from 2-32 min. However, ACTH depressed aldosterone output by the hyperplastic tissue below normal (8-32 min) and hyperplastic (1-32 min) control levels (Fig. 3) . Basal aldosterone secretion in the hyperplastic control group was significantly elevated above the normal control group (16-32 min) and not significantly different from ACTH treated normal adrenal from 2-32 min (Fig. 3) .
Finally, it should be noted that the patient with adrenal focal hyperplasia did not present clinical signs of excessive glucocorticoid or mineralocorticoid production. DISCUSSION ACTH (100 mlU) rapidly and significantly elevates normal human adrenal cAMP levels preceding or coexistent with increased cortisol secretion. This agrees with the basic findings in the lower forms studied (Garren et al. 1971) and represents the first report of the simultaneous temporal responses to ACTH of both parameters by the normal human adrenal. In addition, ACTH stimu¬ lates in vivo aldosterone secretion in normal human subjects (Tucci et al. 1967 ).
In the present report this response is confirmed in vitro.
Basal cAMP levels are similar in normal and hyperplastic human adreno-cortical tissue. These findings agree with similar reports for rat adrenocortical tumours (Ney et al. 1969 The existence of dual ACTH receptors also has been suggested previously (Moyle et al. 1973) . As ACTH^io stimulates cAMP production and steroidogenesis, the failure of ACTH to stimulate cAMP production by hyperplastic tissue and in the other human adrenal tumours studied (Saez et al. 1975 ) may be interpreted as an alteration in or loss of the 1-10 binding site. Nevertheless, in the present report ACTH specifically interacted with the abnormal adreno¬ cortical cells, as cortisol and aldosterone production are depressed. As this depression is not the result of cAMP alterations, the existence of another effector, possibly antagonistic to or modulating cAMP, is suggested.
The existence of a 'unitary' second messenger in the mechanism of ACTH action in the adrenocortical cell has been questioned (Moyle et al. 1973; Sharma 1974; Honn 8c Chavin 1975a). In addition, ACTH has been demonstrated to alter both adrenocortical cAMP and cGMP levels in opposite directions (Honn 8c Chavin 1975a; Whitely et al. 1975) . Therefore, the possible role of cGMP in the modulation of cortisol and aldosterone production by human adreno¬ cortical tissue requires investigation. Further, a number of prostaglandins alter human adrenal cyclic nucleotide levels and steroid output directly or indirectly by modulating ACTH action (Honn 8c Chavin 1976a,6) . Therefore, several factors in addition to cAMP emerge to form a potential complex in the control of cortisol and aldosterone production by the human adrenal gland.
